INTRODUCTION
In many species of seabirds, individuals spend a relatively small proportion of the year at their breeding sites. This may be because conditions during many months are unsuitable, e.g., high latitude colonies may be icebound, or because adults migrate outside the breeding season. However, in a few species such as Northern Fulmar (Fulmarus glacialis) and Shag (Phalacrocorax aristotelis), birds may be present at colonies for much of the year (Macdonald 1980 , pers. observ.). The Common Murre (Uris aalge) has a variable pattern of colony attendance; birds from the most northern populations do not return to the colonies until March or April whereas at the southern edge of the species' range in both the east Atlantic and the east Pacific some individuals start to visit the colonies in the fall (Belopol' skii 196 1; Taylor and Reid 198 1; Ainley and Boekelheide, in press). In many colonies murres return when they are still in basic plumage and undergo the molt into alternate (or breeding) plumage while visiting the colonies (Thomas 1984 ; Harris and Wanless, in press).
Counts of birds at colonies in the fall and winter have sometimes exceeded the estimated breeding population which has given rise to the suggestion that birds from different areas may join local birds at colonies during fine weather (Boume 198 1, Taylor ably there is some advantage accruing to the individuals visiting colonies in the fall and winter. Salomonsen (1955) suggested that winter attendance by Northern Fulmars was a response to competition for nest sites. This explanation has also been suggested for the Common Murre (Greenwood 1972 , Birkhead 1978 ) but up until now no data have been collected to test this hypothesis.
Murres can be seen at the colony of about 12,000 pairs on the Isle of May, Firth of Forth, Scotland in all months of the year except September. This paper reports on early fall attendance at this colony and documents the relationship between the frequency of visits to breeding sites in early fall and the breeding success ofthe pairs occupying them, and their breeding density and position in the colony.
METHODS
The study area was a 20-m long section of the 20-m high near-vertical cliffs. Although murres bred on adjacent cliffs the area was discrete, being bounded on one side by a gully and on the other by a protruding promontory of rock. The area was photographed in detail in 198 1, and in 1982 the positions of all the 207 sites held by breeding and nonbreeding pairs were numbered on large black-and-white prints. The very few sites colonized in later years were excluded from the study. Each site was checked visually from a permanent blind about 24 m away from the colony two to five times a day during the breeding seasons of 1982-1987 to determine which pairs bred and respectively. An overall measure of each site' s breeding success (O-6) was calculated by summing the number of successful breeding attempts (category 4) over the 6-year period. Each site was also given a density score, ranging O-14, which was the maximum number of other pairs of murres which bred within three bird lengths of the site in any season. As a measure of position within the colony, the distance of each site below the cliff top was measured. In this paper we do not attempt to separate the effects of bird and site quality on either fall visiting or breeding success. Data on fall attendance were collected on 10 consecutive mornings either 14-23 October or 15-24 October each year 1982-1987 from the same blind used in the breeding checks. Observations were made from before dawn (when the first birds arrived) until most birds had left the cliffs (usually l-3 hr later). Birds did not visit the cliffs later in the day. During each observation period we recorded which sites were occupied, the maximum number of individuals present, and the incidence of fights and matings. These data were used to calculate the number of days each site was visited (by either one or two birds) during each IO-day period; these annual totals were then summed to give an overall total for the 6 years of the study i.e., each site could have a theoretical score from zero (none visited) to 60 (visited every day of every year). The proportion of sites visited and the mean number of days a site was occupied varied between years (Table  1) . However, the factor(s) responsible for these annual differences will be reported elsewhere, here we consider only the relationship between breeding success, density and spatial position on the cliff, and fall occupancy.
In 1983 and 1985 observations were made between 5-28 October and 14 October-2 November, respectively. We used these extended data sets to look for temporal differences in the proportions of sites, of different breeding success, density or position, which were visited, by grouping the data into 4-day periods and comparing the distributions using x*-tests.
An estimate of the proportion of sites visited and the number of visits to each site during midwinter was obtained from observations made between 23 December 1982-1 January 1983, using the same methods as in the fall.
Additional data on the birds' behavior on the cliffs were obtained by systematically scanning through the study area (after most birds had come ashore) and recording what each bird was doing at that moment on each morning 1 l-23 October 1982. Casual observations were also made of any birds not on the cliffs and these were supplemented by 11 days of records from a Common Murre carrying a radio tag in 1986 (full details of radio tracking methods are given in Wanless et al. 1988 ).
Information about the identity of birds present on the sites in the study area came either from 87 color-banded murres or from birds previously banded as chicks with year-specific color bands. Additional, but less systematic, observations were also made on a further 250 color-banded murres elsewhere in the colony. The effect of depriving murres of breeding sites during the winter was assessed by putting 20-x 20-x 20-cm pyramids of concrete or wood on 21 individual sites on a nearby cliff on 27 October 1983 and removing them on 28 February 1984. All 21 sites had been occupied during the 1983 season. The timing of laying and success of breeding at these sites was followed in 1983 and 1984.
Mean values (and 95% confidence intervals) of the numbers of visits are shown in the figures but most statistical analyses on these data were undertaken using nonparametric tests-spearman' s coefficient of rank correlation (v,), Kruskal-Wallis (H) one-way analysis of variance by ranks, and Mann-Whitney U-tests in MINITAB.
RESULTS
Murres were first recorded ashore between 1 and 6 October each fall from 1982 to 1986 (Isle of May Bird Observatory records); no observations were made in early October 1987. All 207 sites in the study area were occupied at least once during the six October periods and the median total of visits was 32. The colony attendance of murres at this time was extremely variable. In some years birds were present on most mornings whereas in others the colony was deserted for several days at a stretch. Thus the proportion of sites occupied at least once in any mid-October period varied from 56% (1983) to 93% (1982) while the mean number of days a site was visited varied from 1.2 days in 1987 to 5.9 days in 1986 (Table 1) .
IDENTITY OF OCTOBER BIRDS
Of 1,182 sightings of color-banded murres, 1,16 1 (98.2%) were at the sites which they had bred at or occupied previously. Additional but less systematic observations on a further 250 colorbanded individuals elsewhere in the colony confirmed that sites were almost invariably occupied by their owners. The commonest reason for a murre being elsewhere in the colony was the presence of a roosting Shag on its breeding ledge. Prospecting murres which did not have a site (including individuals color-banded as chicks in previous years and which visited the colony during the summer) were never recorded.
BREEDING SUCCESS
Although there were annual differences in the overall proportions of sites occupied, within each year there were consistent differences in occupancy associated with breeding success the previous season. Thus, in each mid-October period the proportion of sites which were visited at least once was higher at sites where breeding had been successful, lower at sites where breeding had not occurred, and intermediate at sites where a breeding attempt had been made but had been unsuccessful (Table 1) . Similarly the number of days that a site was visited was generally higher at successful sites, lower at those where breeding had not occurred, and intermediate at unsuccessful sites. The differences were significant in each year of the study except 1983, when relatively few sites were visited (Table 1) . Examples of the trend in a year when the mean number of days a site was visited was high (1986) and low (1987) and statistical details, are presented in Figure 1 . The most successful sites, i.e., those from which a young fledged each season, were, on average, visited six times as often as the least successful sites during the 6 years of the study (Fig. 2) . There was no evidence that these differences were due to consistent differences in the date birds from successful and unsuccessful sites returned to the colony (1983: x2 = 8.9, df = 5, ns; 1985: x2 = 1.1, df = 4, ns).
All categories of sites were visited slightly more often during the 10 days in December compared to the comparable October period (Fig. 3) . However, the differences associated with breeding success earlier in 1982 were maintained so that successful sites were visited more frequently than unsuccessful sites which in turn were occupied more than those which were not bred at (H = 9.82, df = 3, P < 0.05). The proportion of sites visited at least once was the same as the previous October (93%). Eleven sites not occupied in October were visited in December and this was balanced by 10 sites which were visited in October but were not occupied in December. Of the four sites which were not visited in either period, three had been occupied but not bred at, and one had held an egg which did not hatch. Thus by the end of December at least 203 (98%) of sites had been visited at least once. 1982 had the highest percentage October occupancy rate of any year Table 1. ( Table 1) ; it would be interesting to look at December occupancy in a year with a lower proportion of sites visited in October.
In the above analyses we examined the effect of breeding success on fall attendance. However, we could also have looked at the effect of fall attendance on breeding success the following season. Breeding success at a site in one year is closely related to success in other years. Thus, many more sites produce no young or many young than expected (Table 2) 
SITE DENSITY
The number of visits to sites increased significantly with site density (Y, = 0.7 1, P < 0.0 1) with an abrupt increase between densities of three to four and five to seven neighbors within three bird lengths (Fig. 4) . Although breeding success (in terms of the total number of chicks produced during the study) also increased slightly with density, the differences were small and not significant (H = 10.3, df = 14, ns). There was no evidence that the variation in the number of visits to sites of different density was due to consistent differences in the dates these sites were first occupied a Expected values were calculated from the Poisson distribution assuming that breeding success in each year was independent.
b Total xi = 270, df = 5, P < 0.001. statistically significant (Fig. 6) . All the matings The distribution of birds on the cliffs was the observed were apparently between members of same as during the breeding season, except that established pairs and we saw no evidence of exareas occupied by nonbreeders were deserted. Of tra-pair copulations which are characteristic of 3,893 spot checks of birds on the study area in the prelaying period (Birkhead et al. 1985) . October 1982, 2,641 (67.9%) showed birds standing or sitting at their site, in 777 (20.0%) DISCUSS1oN birds were preening themselves while on their More than half the breeding sites were visited by site, in 245 (6.3%) they were preening their mate murres in each mid-October period. The most or neighbor, and in the remaining 230 (5.9%) frequently visited sites were those where birds murres were involved in miscellaneous activities bred successfully and which were at a high densuch as walking, bowing, copulating, or looking sity or in the main part of the breeding area. at their feet. The high incidence of preening was Color-banded individuals were almost invariassociated with the majority of birds molting out ably seen at the sites where they had bred the ofwinter plumage (Harris and Wanless, in press). previous season and we have no evidence that Only 12 birds (0.3%) showed any aggression; two immatures, or adults from other parts of the colwere fighting with each other, five were jabbing ony, visited the study area during the fall. Taylor at neighbors, and five were jabbing at Shags which and Reid (198 1) reported counts of murres on were occupying the murres' sites. Fights were the Isle of May in October 1977 which were ap-parently three to four times greater than the es-birds to lose condition and thus it would be diftimated number of breeding pairs. Consequently , _ficult to separate the effects of captivity and site they wondered whether or not the colony might be visited by murres from other colonies. Boume (198 1) saw thousands of murres at another east Scottish colony on Christmas afternoon. These were mainly in a compact group in the center of the colony, rather than dispersed around the ledges as in summer, and he also questioned whether they were all local birds or perhaps included visitors from elsewhere. Our individually identifiable murres were never seen more than a few meters from their breeding sites. It is all but impossible to show that birds do not make casual visits to other colonies outside the breeding sea- A second possible explanation is that the birds return to the site in order to maintain or reinforce the pair bond. In many avian species, e.g., the Black-legged Kittiwake, individuals which maintain a stable pair bond have a higher breeding success than individuals which divorce and form new pairs (Coulson and Thomas 1983 ). In some species there is a resurgence of display and mating at the end of the breeding season which may help to keep a pair together (Nelson 1978) . The Common Murre has a rather unusual breeding strategy in that a successful female is left alone at the end of the breeding season while the male takes the chick to sea; she then sometimes associates with other males but these liaisons do not appear to be maintained the next breeding season, at least if the original mate is alive (Wanless and Harris 1986). Therefore, in the Common Murre there is no chance for display until after the birds have completed the postbreeding molt. The return to the colony in fall would thus allow the pair to maintain contact during the winter. In the Black-legged Kittiwake late returning birds have an increased chance of losing their mates (Coulson and Thomas 1983) . The same could occur in the Common Murre. 
